Beraprost enhances production of antigen-specific IgG isotypes without modulating germinal center B cell generation and the affinity maturation.
Immune regulating functions of lipid mediators are being recognized. Prostaglandins (PGs) are derived from phospholipid by cyclooxygenase-2 (COX-2) in inflammatory tissues. Based upon our previous data that imply an immune modulating activity of prostacyclin, we hypothesized that PGs promote the humoral immune responses in vivo. To test this hypothesis, we examined the effect of a prostacyclin analog beraprost and PGE2 on the antibody responses that were induced by immunizing mice with keyhole limpet hemocyanin (KLH). Beraprost was used due to the extremely unstable property of prostacyclin. Our results showed that beraprost indeed promoted the production of anti-KLH antibodies, which was dose-dependent and specific to beraprost because PGE2 did not modulate the antibody response compared with controls. The enhancing effect of beraprost was reproduced in the secondary responses, suggesting that memory B cell generation during the primary response was significantly affected by beraprost. Analysis of the isotypes of anti-KLH antibodies revealed that beraprost stimulated the production of IgA and IgG subisotypes but not IgM. However, germinal center B cell generation and the affinity of anti-KLH antibodies were not affected by beraprost administration. To confirm these results we immunized COX-2 knockout mice with KLH and analyzed whether the results with wild-type mice were reflected in the absence of PGs. The primary and secondary antibody responses were significantly impaired in the KO animals. The levels of anti-KLH IgG subisotypes and IgA were severely reduced in KO mice whereas those of IgM were comparable to controls. These results reveal an unrecognized function of PG in the humoral immune responses.